ABSTRACT The effects of overdrive pacing and lidocaine were studied in 22 patients with atrioventricular (AV) junctional rhythms. Based on the responses to cardiac pacing and lidocaine, patients were divided into two groups. AV junctional rhythms in group I (17 patients) were suppressed by overdrive pacing, and their rates were decreased by lidocaine. Lidocaine also prolonged the junctional recovery time in these patients. AV junctional rhythms in group LI (five patients) were not suppressed by overdrive pacing. In contrast, the rate increased after overdrive pacing. Lidocaine did not alter the basic cycle lengths or the recovery times of the AV junctional rhythms in this group of patients. The data suggest that AV junctional rhythms in group 1 were caused by normal automaticity, while those in group II were probably due to abnormal automaticity. Circulation 72, No. 3, 480-486, 1985. IN RECENT YEARS there has been a considerable increase in our understanding of the mechanisms of clinical arrhythmias. As a result of clinical electrophysiologic studies, arrhythmias in man are usually diagnosed as being reentrant or automatic. For some years, however, it has been recognized that mechanisms other than reentry or overdrive suppressible automaticity may be operative in the genesis of arrhythmias. These electrophysiologic mechanisms include triggered activity resulting from early and delayed afterdepolarization3 and abnormal automaticity due to partial membrane depolarization.5 6 Although there have been some attempts to identify clinical arrhythmias based on these mechanisms, the results have not been entirely convincing.7`The purpose of this study was to analyze the effects of overdrive pacing and lidocaine on atrioventricular (AV) junctional rhythms (AV junctional escape rhythms and accelerated AV junctional rhythms) in an attempt to reveal the mechanisms responsible for these arrhythmias.
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The patients were admitted because of acute myocardial infarction, unstable angina, or clinically suspected digitalis intoxication. Three patients had complete AV block with junctional escape rhythm, five had high-grade AV block with junctional escape rhythm, four had accelerated AV junctional rhythm, four had AV junctional escape beats revealed by premature atrial impulses, and six had junctional rhythm due to sinus bradycardia. Pertinent clinical, electrocardiographic, and electrophysiologic data are summarized in tables 1 and 2.
After informed consent was obtained, right heart catheterization was performed in the patients while in the postabsorptive state. A bipolar pacing electrode was introduced percutaneously through the right subclavian or femoral vein and advanced to the right atrium and the right ventricle. AV junctional recovery time was measured by overdrive atrial and/or ventricular pacing at several cycle lengths ranging from 1500 to 300 msec. Junctional recovery time was defined as the interval between the last paced QRS complex and the first junctional beat after cessation of pacing. Each stimulation period was 15 sec in duration, and each stimulus was tested twice. After control measurements were taken, the same stimulation program was repeated after lidocaine was administered as a 100 mg intravenous bolus injection over 5 min. AV junctional cycle length was also measured before and after administration of lidocaine. AV junctional orin gin of the escape rhythm was confirmed by His bundle electrocardiography in three cases.
Statistical methods. The effects of increasing driving rates on junctional recovery times before and after lidocaine were analyzed by two-way analysis of variance (ANOVA). l In this study the hypothesis of no variation over different driving heart rates is rejected if the F statistic formed by the ratio of the mean square for different treatments to the mean square for residual exceeds the critical value with degrees of freedom (j-l) PATHOPHYSIOLOGY AND NATURAL HISTORY JUNCTIONAL RHYTHM from the differences between corresponding data points (X, jdatcer figure 1 ). The intercompari- son of data points before and after lidocaine showed a significant increase in cycle length and recovery time after drug. Mean differences are summarized in table 3.
Responses of junctional rhythms to overdrive pacing and lidocaine were quite different in group IL patients. Junctional rhythm in group II was not suppressed by overdrive; the first postpacing interval shortened after overdrive pacing (table 2, figure 1 ). In this group, the mean + SE recovery time corresponding to the highest driving rate was shortened from 1380 figure 1 ). Representative tracings demonstrating the effects of overdrive pacing and lidocaine on the junctional rhythms in group I and II patients are shown in figures 2 to 4. The electrocardiograms in figure 2 were taken from a group I patient with complete AV block (patient 16). Lidocaine prolonged the junctional cycle length from 1360 to 1560 msec ( figure 2, A and B) . Overdrive ventricular pacing at a rate of 100 beats/min resulted in suppression of the junctional escape rhythm both before and after lidocaine. Junctional recovery time before and after lidocaine measured 3000 and 4080 msec, respectively (figure 2, C and D). Electrocardiograms in figures 3 and 4 were obtained from a group II patient (No. 22). Figure 3 illustrates results of a stimulation study before lidocaine. A junctional escape interval was induced by ventricular stimuli (figure 3, first panel). On increasing the atrial pacing rate from 85 to 165 beats/min, shortening of the postpacing interval from 1000 to 820 msec occurred (figure 3, second through fifth panels). After lidocaine, a similar time relation to that observed in figure 3 existed between the pacing rate and junctional recovery time ( figure 4) responses to lidocaine seemed to favor abnormal automaticity rather than delayed afterdepolarization.
In conclusion, despite limitations of clinical electrophysiologic methods in delineating the cellular mechanisms of AV junctional rhythms, our results seem to be consistent with the suggestion that some junctional rhythms in man are probably caused by abnormal automaticity.
